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The  purpose  of  this  report  Is  to  present  quantitative  groundwater 
data  from  the  property  of  the  Rocky  Mountain  Arsenal  and  some  of  the  surround¬ 
ing  area.  In  addition,  an  attempt  will  be  made  to  determine  the  origin  of 
certain  Materials  leaving  the  property  of  the  Arsenal  and  present  groundwater 
conditions  for  the  immediate  and  some  surrounding  areas. 

Oata  Review 

Bicyclopentad iene  (OCPO),  a  precursor  for  certain  pesticides,  was 
Initially  detected  in  a  drainage  ditch  designated  as  "a"  in  figure  2.  The 
ditch  drained  a  low  area  located  on  the  Arsenal  property  and  carried  the  water 
to  First  Creek.  Several  samples  have  been  collected  from  the  ditch  and  each 
sanple  has  contained  OCPO.  Since  that  time  in  May,  197k»  the  drainage  has  been 
Hocked  off  by  the  Army  but  groundwater  has  now  started  to  surface  in  the  «  uth 
ditch  of  96th  Avenue.  This  water  again  flows  to  first  Creek  and  still  possesses 
the  odor  of  OCPO. 

The  material  was  detected  next  In  two  private  wells  at.  the  corner  of 
96th  Avenue  and  Peoria  Street.  One  of  the  wells  is  a  pasture  well  located  sixty 
feet  south  of  first  Creak  and  is  about  fifteen  feat  deep.  The  second  well,  pre¬ 
viously  utilized  for  drinking  purposes,  was  indicated  to  be  about  25C  feet  deep. 
This  depth  would  penetrate  the  initial  bedrock  layer  and  enter  a  lower  aquifer. 

At  this  time,  It  is  unknown  whether  OCPO  is  present  in  the  lower  aquifer  or  i f  n 
leak  exists  in  the  upper  well  casing. 

Sampling  of  wells  on  the  Arsenal  in  August  of  197**  indicated  that 
the  OCPO  was  originating  from  the  area  of  Lake  F,  see  figure  2  and  Tabic  I.  As 
the  concentration  of  OCPO  in  Lake  f  was  unknown,  resampling  of  several  of  the 


Mils  around  Lake  F,  as  well  as  Lake  F,  was  performed  in  January,  1375-  The 

...  • 

pattern  of  OCPO  in  the  wells  was  almost  identical  to  that  found  during  the  previous 
Mmplin9>  *ce  Figure  6  and  Table  3<  From  the  sampling.  Lake  F  was  found  to  contain 
a  lower  concentration  of  OCPO  than  that  found  in  the  groundwaters.  In  addition, 
vary  high  copper  and  chloride  concentrations  were  found  in  Lake  F  but  not  in  the 
downgradient  wells.  Interpretation  of  the  data  indicates  that  the  material,  OCPO, 

Is  not  originating  from  the  main  body  of  Lake  F  but  is  originating  from  the  area 
of  the  southeast  corner  of  Lake  F.  The  influent  line  to'Lake  F  is  located  in  this 
comer  as  well  as  an  isolated  portion  of  Lake  F.  The  isolated  part  is  lined  but 
was  diked  off  several  years  ago  for  the  purpose  of  creating  a  stilling  area  to 
aid  in  the  settlement  of  influent  solids. 

;  OCPO  is  a  fairly  volatile  material  at  room  temperature.  This  being 

the  case,  the  concentration  of  OCPO  in  the  influent  waste  should  be  higher  than 

* 

that  found  in  Lake  F.  A  loss  of  the  influent  waste  to  the  groundwaters  could, 
therefore,  result -in  a  higher  concentration  of  the  material  in  the  groundwater 
than  that  found  in  Lake  F. 

The  above  inference  of  a  leak  associated  with  the  influent  waste  Is 
made  as  this  Is  felt  to  be  the  most  likely  source  at  this  time.  A  detailed 
Investigation  should  bo  able  to  prove  or  disprove  this  point. 

Copper  and  chloride  are  conservative  materials  and  the  high  levels 
found  In  Lake  F  should  be  the  result  of  concentration  during  the  last  eighteen 
years.  As  a  result,  the  influent  waste  should  contain  copper  and  chlorides  but 
in  much  lower  concentrations.  If  a  leak  existed  near  the  influent  point,  the 
impact  on  groundwaters  would  be  much  less  noticeable  with  respect  to  these  materials. 

Wells  129  and  1 1*5,  shown  on  Figures  7  -md  8,  arc  located  in  the  narrow 
bedrock  channel  which  directs  the  flow  of  groundwater  from  Lake  A  to  the  area  of 


•take  F  and  downgradient  areas.  These  wells  should,  therefore,  indicate  .the  present 
influence  of  Lake  A  on  downgradient  groundwaters-.  The  January  sampling  of  these 

•  *  .  I  * 

wells  shov/cd  the  presence  of  copper  and  dicldrin  plus  the  lack  of  aldrin  and  endrin. 
The  copper  was  found  in  excess  of  6  ppm  in  Well  145  and  decreased  in  concentration 
in  the  downgradient  wells.  The  concentration  of  copper  was  below  detectable 
levels  by  the  time  the  groundwater  reached  the  northernmost  tip  of  Lake  F.  As 
Lake  F  contains  copper  in  excess  of  400  ppm,  the  lack  of  copper  in  the  downgradient 
wells  would  indicate  that  the  main  body  of  Lake  F  does  not  contain  a  major  leak. 
Additional  confirmation  of  this  is  the  lack  of  highly  elevated  chloride  levels  in 
wells  downgradient  of  Lake  F.  Lake  F  contains  43,000  ppm  chlorides  and  a  major 
teak  would  substantially  increase  chloride  levels  in  downgradient  wells.  Chlorides 
in  excess  of  600  ppm  were  found  in  Well  145  showing  that  Lake  A  is  still  contribute 

tag  chlorides  to  the  downgradient  area.  The  lack  of  aldrin  and  endrin  in  Wells 

« 

1^5  and  129  indicates  that  Lake  A  is  a  very  doubtful  source  for  the  aldrin  and 
endrin -found  ?.\  the  wells  in  the  southeast  corner  of  Lake  F.  This  would  again 
indicate  that  a  new  source  of  pollution  exists  in  the  southeast  corner  of  Lake  F. 

01 Isopropylmcthylphosphonate  (DIMP),  a  byproduct  of  the  chemical 
destruction  and  nanufacture  of  GO  nerve  gas,  was  initially  disposed  of  to  Lake  A 
prior  to  1957  and  to  Lake  F  after  that  time.  The  August,  1974  and  January,  1975 
sampling  of  wells  on  Arsenal  property  have  shown  a  wide  distribution  of  OIMP  on 
the  property  downgradient  of  Lake  A.  OIMP,  in  concentrations  as  high  as  48  ppm 
has  been  found  in  or-site  wells,  with  the  concentration  in  Lake  F  found  to  be  in 
excess  of  400  ppm.  It- was  indicated  by  Army  personnel  that  OIMP  has  not  been 
added  to  Lake  F  since  the  early  lQGO's.  This  would  indicate  that  OIMP  is  a  very 
stable  material .  , 

Sampling  of  off-site  surveillance  wells  was  conducted  by  the  Tri -County 
Health  Department  in  December,  197^.  The  sampling  showed  OIMP  at  detectable  levels 


in  an  area  of  approx imalcly  twenty-five  square  miles,  see  Figure  3  and  Table  k. 

The  twenty-five  square  miles  do  not  include  the  contaminated  area  on  Arsenal 
property.  The  most  northcrnly  point  of  detection  was  at  lttth  Avenue,  Station 
XXV,  approximately  one  mile  south  of  Brighton.  The  origin  of  the  material  appears 
to  be  Lake  A  which  was  unlined  during  the  period  of  use. 

Conclusions 

The  following  are  conclusions  drawn  from  the  invest igation: 

(1)  It  appears  that  the  source  of  groundwater  contamination  exists 
In  the  southeast  corner  of  Lake  F.  However,  it  does  not  appear  to  be  the  main 
body  of  Lake  F.  OCPO  in  low  ppm  concentrations  and  aldrin,  endrin  and  dieldrin 

In  low  ppb  concentrations  are  some  of  the  materials  which  appear  to  be  migrating 

\ 

ftam  this  source. 

(2'  SIMP  has  been  detected  at  less  than  a  ppb  level  in  groundv/arers 
approximately  one  mile  south  of  Brighton.  The  present  distribution  of  the  material 
is  approximately  3C  square  r.lles  of  which  25  are  off  the  Arseml  property. 

(3)  OCPO,  a  precursor  for  the  production  of  pesticides,  has  been 
detected  in  the  groundwaters  on  and  off  Arsenal  property  pins  in  a  tributary  to 
First  Creek. 

(M  Toxicological  data  on  DIM!*  is  very  limited  and  therefore  will 
not  be  commented  on.  .  OCPO  possess  a  very  strong  offensive  odor  with  toxicological 
data  on  this  materia’  being  somewhat  limited. 

(5)  Comparison  of  past  and  present  chloride  levels  on  the  Arsenal 

$ 

generally  sliows  a  mn  kod  reduction  in  enneentrat  ions  downgradirnt  of  Lake  A.  T\/o 
main  pockets  of  elevated  chloride  exist;  one  is  Lake  A  itself  and  the  other  is 
north  of  96th  Avenue  and  oast  of  Rrinhton  Boulevard. 


•'  (6)  The  pesticide?,  aldrin,  endrin  and  dicldrin  do  not.  appeal  to 

be  extremely  mobile  in  the  groundwaters,  it  is  very  i.ikeiy  that  the  affinity 
these  materials  have  for  certain  soil  has  retarded  the  movement  in  the  ground¬ 
water.  As  a  result,  a  widespread  problem  is  not  anticipated  with  respect  to 
these  materials. 

Rccommendat  ? ons 

(1)  Immediate  studies  to  determine  the  toxicity  of  DIMP  and  DCPD 
are  needed.  The  studies  should  be  conducted  at  facilities  other  than  Army 
related  facilities. 

(2)  An  Immediate  investigation  to  detsrmine  the  exact  location  of 
materials  entering  the  groundwaters  is  needed.  The  first  point  looked  at  should 
be  the  influent  area  to  Lake  F. 

(3)  Reclamation  of  the  groundwater  for  DIMP  Is  recommended. 

(*»)  Reclamation  of  DCPD  from  the  groundwater  appears  feasible  and 
1$  recommended.  Continual  pumping  of  certain  existing  wells  could  prove  to  be 
an  effective  meth  d.  As  the  main  body  of  Lake  F  appears  to  be  sound,  disposal 
of  the  pumped  water  into  the  lake  should  be  acceptable. 

(5)  Weekly  sampling  of  we  Us  8,  it  ant  ]h  which  provide  water  to 
the  City  of  Brighton  should  be  initiated  with  analysis  performed  for  DI/'.P. 

(6)  Quarterly  sampling  and  analysis  of  groundwaters  from  specific 
wells  on  the  Arsenal  jhould  be  performed.  In  addition,  yearly  ramp  ling  of  ail 
wells  should  be  performed. 

a 

(7)  Copies  of  all  analytical  data  obtained  by  the  Army  or  Shell 
Chemical  Company  should  be  supplied  to  the  Deportment  of  Health  as  we!  I  as  the 
U.  S.  environmental  Protection  Agency. 


'  (8)  Improved  maintenance  of  existing  wells  on  the  Arsenal  property 

should  be  required.  The  present  means  of  maintenance  has. resulted  in  a  cqn* 

/  *  * 

sidcrablc  number  of  lost  or  unusable  wells. 

(9)  .The  August,  197^  sampling  showed- the  presence  of  aldrin,  endrin, 
dieldrin  and  DCPD  in  well  8 1  -A.  These  materials  are  probably  attributed  to  spill 
or  sewer  leaks  in  the  industrial  complex.  Therefore,  testing  the  industrial 
sewer  lines  for  leaks  is  recommended. 

(10)  Additional  sampling  of  groundwaters  around  Brighton  should  be 
performed  to  determine  the  areal  extent  of  DtHP.  This  is  mentioned  as  the 
material  could  be  present  in  groundwaters  due  west  of  Brighton  and  east  of  the 


South  Platte  River. 
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DEFINITION  OP  LETTERED  SAMPLING  POINTS  FOR  FIGURE  I 


(a)  Station  4  -  ditch  leaving  property  to  First  Creek 

(b)  First  creek  leaving  R.M.A.  property 

(c)  George  Hall's  domestic  well  —  250 * 

(d)  George  Hall's  pasture  well  -  15* 

(e)  9760  Peoria  well  -  305' 

(f)  11921  E.  96th  Avenue  well  -  560' 

(g)  11841  E.  96th  Avenue  well  -  550* 

(h)  Silver  Saddle  Lounge  well  -  375* 

(l)  Sanitary  discharge  of  R.M.A.  prior  to  settling 
(J)  Cooling  water  discharge  to  First  Creek 

(k)  First  Creek  influent  to  R.M.A.  property 

(m)  3  wells  on  Mr.  Land's  property 
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